A comparison of clinical judgment Vs the modified Alvarado score in acute appendicitis  by Sooriakumaran, Prasanna et al.
International Journal of Surgery (2005) 3, 49e52
www.int-journal-surgery.comA comparison of clinical judgment Vs the
modified Alvarado score in acute appendicitis
Prasanna Sooriakumaran a,b,*, David Lovell c, Ruth Brown b,d
a Directorate of Surgery, Royal Surrey County Hospital, Guildford, UK
b Department of Accident & Emergency, King’s College Hospital, London, UK
c Postgraduate Medical School, University of Surrey, UK
d Accident & Emergency Medicine, St. Mary’s Hospital, London, UK
KEYWORDS
Appendicitis;
Accident & Emergency;
Alvarado
Abstract Aims: To investigate the value of the modified Alvarado score (MAS) in
helping Accident & Emergency (A&E) doctors decide which patients with suspected
acute appendicitis need surgical referral.
Methods: 11 258 Patients presented to a University Hospital A&E Department over
a two-month period; 82 were triaged as ‘abdominal pain’ or ‘suspected
appendicitis’. Ten patients self-discharged prior to seeing a doctor. The remaining
case notes (72) were reviewed and MAS’s calculated. The Alvarado guidelines
suggested an MASR 5 (high) needed admission and an MAS! 5 (low) excluded
appendicitis and was appropriate for discharge.
Results: Two patients had proven pancreatitis and were excluded. 24/70 Patients
were admitted for suspected appendicitis; all were referred by the A&E doctor
(sensitivity 100%) but only 12 had a high MAS (sensitivity 50%). Twelve patients were
therefore admitted despite having a low MAS on retrospective analysis. 46/70
patients were discharged (none re-presented with the same complaint) of which
40/46 were sent home without surgical referral (specificity 87%), but only 44/46
patients discharged had a low MAS (specificity 96%).
Conclusions: It is more important to refer every case that needs referral
(sensitivity) than to discharge those not needing referral (specificity). We cannot
exclude the possibility that morbidity would result were the MAS used in lieu of
clinical judgment in deciding whether referral is necessary in cases of suspected
acute appendicitis.
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Appendicitis is a common cause of abdominal pain
with a lifetime risk of roughly 7% in the U.K.1 Acute
appendicitis can be difficult to diagnose especially
in the prodromal phase, which can lead to its
progression to perforation with significant morbid-
ity and even mortality. Currently, perforation rates
vary from 4e45%, with death rates of 0.7e7.5% in
the U.K.1,2 In children under 2 years of age where
the diagnosis is notoriously difficult to make the
death rates reported are as high as 20%.1,2 The
normal appendicectomy rate is therefore high,
typically 15e30%,1,2 with most surgeons unwilling
to risk missing the diagnosis. In women in whom
gynaecological emergencies can mimic appendici-
tis this rate can be as high as 45%.2
Alvarado3 followed-up patients admitted to the
surgical unit at the Nazareth Hospital in Philadelphia
with suspected acute appendicitis until surgery
confirmed or refuted the diagnosis. On retrospec-
tive analysis of their presenting history, examina-
tion, and laboratory investigations, Alvarado found
that eight criteria had high diagnostic accuracy for
acute appendicitis. These criteria were grouped
into theMANTRELS score, and then later refined into
the simpler modified Alvarado score (MAS), the
elements of which are shown in Table 1.
Subsequent studies evaluating the effectiveness
of the MAS have clearly shown it to be less
effective than clinical judgment of the duty
surgeon in the diagnosis of acute appendicitis.4,5
Alvarado himself accepts that there is an ‘intangi-
ble ingredient’ in the diagnosis of this common yet
potentially fatal surgical emergency.3 Studies have
shown the MAS to be particularly poor in the
assessment of women, children, and elderly, which
are unfortunately the groups that clinical judg-
ment is worst at diagnosing.6,7
So far the MAS has been evaluated as a tool for
the duty surgeon in deciding on surgical manage-
ment for patients admitted with suspected appen-
dicitis. Accident & Emergency (A&E) doctors are on
Table 1 The modified Alvarado score (MAS)
Symptoms/signs/investigations Score
Migration of pain 1
Anorexia 1
Nausea/vomiting 1
Tender right iliac fossa 2
Rebound tenderness 1
TemperatureR 37.3 C 1
WBCR 10! 109/l 1
Total 8average more junior and have less surgical expe-
rience and expertise than their surgical counter-
parts in the U.K.8 The aim of our study was to
investigate whether the MAS is better than clinical
judgment in deciding which A&E patients with
suspected appendicitis needed surgical referral,
either for observation, further investigations, or
immediate operative management.
Methods
A retrospective analysis of the notes of all patients
presenting to our A&E Department over a two-
month period that were triaged with the catego-
ries ‘abdominal pain’ and ‘?appendicitis’ was
made. The two-month period commenced with
the start of the new intake of A&E doctors as these
doctors had the least surgical experience. Cases
triaged as ‘UTI’ were also reviewed and in all but
two the diagnosis made was of urinary tract
infection and the patients were sent home. In
the other two cases the diagnosis was ureteric
colic and acute urinary retention. There was no
suspicion of acute appendicitis in any of these
‘UTI’ cases.
Eighty-two patients’ notes were reviewed, of
which 10 patients did not wait to see a doctor and
self-discharged without re-presentation. Of the 72
patients assessed by an A&E doctor (50 by a Senior
House Officer, 16 by a Specialist Registrar, and 6
by a Consultant) 38 were adult males, 31 adult
females, and 3 children. The age range was 11e72
years with a median of 32 years. Alvarado himself
assigned an MAS of 5e6 as being compatible with
acute appendicitis and thus requiring observation,
and R7 as being likely appendicitis and requiring
operation. Hence in our study, this was interpreted
as an MASR 5 requiring surgical referral and an
MAS% 4 being suitable for discharge once other
significant pathology had been ruled out.
The gold standard conventionally used for the
MAS is a diagnosis of appendicitis at surgery,
whereas in our study the standard was that cases
with an MASR 5 should be admitted under the
surgical team with lower scores being discharged
without surgical consult. All 72 patients were then
retrospectively scored so that each had an MAS
assigned to them.
An appropriate referral was deemed to be a case
that the duty surgeon admitted for suspected
acute appendicitis. Thus, the A&E doctors’ clinical
judgment and the MAS were correlated to the
clinical judgment of the duty surgeon which was
considered the gold standard.
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Of the 72 cases, two had acute pancreatitis with
a raised serum amylase (MAS 6 each) and were
excluded. Of the remaining 70, 40 were discharged
by the A&E doctor, and none of them re-attended
within the next seven days with a similar present-
ing complaint. Neither did any of these patients
present to other hospitals to our knowledge (no
case notes were requested from our unit). Thirty
patients were referred to the surgical team as
suspected acute appendicitis, 24 of whom were
admitted by the duty surgeon for either observa-
tion, further investigations such as ultrasound scan
or laparoscopy, or immediate laparotomy. There-
fore, six of the referred cases were discharged by
the duty surgeon (4/6 had a low MAS on retrospec-
tive calculation), and none of them re-presented
to our A&E within the next seven days with a similar
presenting complaint. These results are shown in
Table 2.
In assessing the clinical judgment of A&E doc-
tors it can be seen that the sensitivity is
24/24Z 100%, and specificity 40/46Z 87%, with
a positive predictive value of 24/30Z 80%, and
a negative predictive value of 40/40Z 100%.
These data however are subject to reporting and
verification biases as discussed later.
When the 70 patients were assigned MAS based
on retrospective review of the A&E case notes (see
Table 2), it can be seen that 12/24 patients who
were admitted had MASR 5, making a sensitivity
of 50%. 44/46 patients discharged had an MAS% 4,
giving a specificity of 96%. The positive predictive
value for the MAS was 12/14Z 86%, and the
negative predictive value was 44/56Z 79%. The
results are summarized in Table 3.
It can be seen that no case of acute appendicitis
was missed and mistakenly sent home. It is
possible that discharged patients re-presented to
other units with the same complaint. Given that no
other unit requested our A&E case notes on these
patients it is unlikely that significant verification
bias resulted, and the true sensitivity for the
clinical judgment of A&E doctors is likely to be
close to our finding of 100%, though this cannot be
Table 2 Results of clinical judgment of the A&E
doctors & MAS
A&E doctor (MAS) Admission
C 
C 24 (12) 6 (2)
 0 (12) 40 (44)guaranteed. However, the A&E doctors over-refer
in comparison to the situation that would have
arisen had the MAS been used.
Discussion
Appendicitis can be a notoriously difficult diagnosis
to make, especially for non-specialists.4 Protocol-
based guidelines appear attractive as they make
decision-making more simple for the junior A&E
doctor. The more complicated these guidelines are
the less attractive they become in the A&E setting,
and the Ottawa radiology guidelines for assessing
ankle injuries are not universally used partly for
this reason. The MAS on the other hand is a simple,
easy to use system that is acceptable by A&E
doctors.8
From our study it would appear that the use of
the MAS would lead to fewer unnecessary referrals
compared to the use of clinical judgment alone.
However, the use of the MAS would also lead to an
increased number of inappropriate discharges
compared to clinical judgment. For surgeons it is
important to make the definitive diagnosis of acute
appendicitis and to decide if surgery is needed. MAS
has previously been shown to be poor at this.5,6
However, follow-up of referred and discharged
patients would be useful to further evaluate this
in a larger, prospective study. For A&E doctors it
is more important to be certain that all cases of
likely appendicitis are referred to the duty
surgical team and that no patients that should
be referred are sent home without consult.
Hence, it is better to over-refer than to risk
discharging patients with probable appendicitis.
The consequences of over-referring are simply to
increase the workload of the duty surgeon; over-
referral does not lead to increased operative
Table 3 Overall results comparing MAS with clinical
judgment
A&E doctors MAS
Sensitivity 100%
(85.8e100%)
50%
(29.1e70.9%)
Specificity 87%
(73.7e95.1%)
95.7%
(85.2e99.5%)
Positive
predictive value
80%
(61.4e92.3%)
85.7%
(57.2e98.2%)
Negative predictive
value
100%
(91.2e100%)
78.6%
(65.6e88.4%)
Ninety-five percent confidence intervals are shown in
brackets and were calculated using an exact method for
the binomial.
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duty surgeon and not the referring A&E doctor.
It can thus be concluded that the clinical
judgment of A&E doctors is superior to the use of
the MAS in deciding which patients with suspected
acute appendicitis need surgical referral. Our
study did not consider the experience of the
assessing A&E doctor and a future study might
consider whether there is any correlation between
seniority of A&E doctor and surgical admission. It
may be that this would result in targeted guide-
lines for junior A&E staff. However, our study was
short and retrospective in nature, and our analysis
assumed good documentation in the A&E notes. It
may well be that many patients were given lower
MAS than they actually had as the lack of recording
of an MAS criterion may indicate incomplete re-
cording in the case notes of some patients rather
than true absence of the MAS finding. If this was
the case, this may have resulted in an improved
sensitivity for the MAS test than our analysis
suggests.
A prospective study comparing MAS to clinical
judgment using a well validated abdominal pain
assessment proforma which includes the MAS cri-
teria is therefore suggested to confirm these
findings. At present, this study does not justify
the use of the MAS in the A&E setting. It may be
that establishing guidelines for referral in cases of
suspected appendicitis might require a combina-
tion of different assessment tools such as MAS,specialist investigations such as ultrasound, and
the ‘intangible ingredient’3 that is clinical acumen.
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